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Summary
Background Inequality of opportunity, deﬁ ned as diﬀ erences in the prospects for upward social mobility, might 
have important consequences for health. Diminished opportunity can lower the motivation to invest in future 
health by reducing economic returns to health investments and undermining hope. We estimated the association 
between county-level economic opportunity and individual-level health in young adults in the general US 
population.
Methods In this population-based cross-sectional study, we used individual-level data from the 2009–12 United States 
Behavioral Risk Factor Surveillance Surveys. Our primary outcomes were current self-reported overall health and the 
number of days of poor physical and mental health in the last month. Economic opportunity was measured by the 
county-averaged national income rank attained by individuals born to families in the lowest income quartile. 
We restricted our sample to adults aged 25–35 years old to match the data used to assign exposure. Multivariable 
ordinary least squares and probit models were used to estimate the association between the outcomes and economic 
opportunity. We adjusted for a range of demographic and socioeconomic characteristics, including age, sex, race, 
education, income, access to health care, area income inequality, segregation, and social capital.
Findings We assessed nearly 147 000 individuals between the ages of 25 years and 35 years surveyed from 2009 to 
2012. In models adjusting for individual-level demographics and county-level socioeconomic characteristics, 
increases in county-level economic opportunity were associated with greater self-reported overall health. 
An interdecile increase in economic opportunity was associated with 0·76 fewer days of poor mental health 
(95% CI –1·26 to –0·25) and 0·53 fewer days of poor physical health (–0·96 to –0·09) in the last month. The results 
were robust to sensitivity analyses.
Interpretation Economic opportunity is independently associated with self-reported health and health behaviours. 
Policies seeking to expand economic opportunities might have important spillover eﬀ ects on health.
Funding Robert Wood Johnson Foundation Health and Society Scholars Program.
Copyright © The Author(s). Published by Elsevier Ltd. This is an Open Access article under the CC BY license.
Introduction
Inequality of economic opportunity, deﬁ ned as 
disparities in the prospects for upward social mobility, 
has come to the forefront of public discourse in the 
USA and Europe.1,2 Research has shown that for many 
people in the USA, their life chances are contingent on 
geographic and temporal factors.3,4
In addition to threatening economic status and social 
values, inequality of opportunity might also adversely 
aﬀ ect health in three ways. Economic theories of 
human capital suggest that reduced economic 
opportunity can harm health by lowering economic and 
social returns to health investments.5 Restrictions on 
future possibilities for economic gain make it less 
probable that the economic beneﬁ ts of being healthier 
(eg, higher wages) will actually materialise. An alternate 
mechanism, informed by the psychology literature, is 
that reduced economic opportunity diminishes hope, 
which in turn can undermine health and health 
behaviours.6 Economic opportunity might lead to 
improved education, employment, income, and access 
to beneﬁ ts such as health insurance, all of which have 
been established as important social determinants of 
health.7 Importantly, these mechanisms can occur 
independently of any eﬀ ects of area-level income or 
income inequality.4
The public health relevance of economic opportunity 
was outlined in a US national study8 of county-level data 
showing robust, positive associations between economic 
opportunity, health behaviours, and health. However, this 
study examined aggregate outcomes only, raising concerns 
for bias resulting from the ecological fallacy. Studies 
focusing on small samples of Asian Americans and 
Hispanics have also shown positive associations between 
perceptions of economic opportunity and health.9,10 
Nevertheless, whether these ﬁ ndings apply more broadly 
is unclear. Therefore, in this study, we estimated the 
association between county-level economic opportunity 
and individual-level health in adults in the general 
US population. We focused primarily on measures of 
self-reported overall, physical, and mental health and on 
key health behaviours.
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Methods
Data and study design
Measures of economic opportunity have typically 
focused on quantiﬁ cation of income mobility across 
two generations over large geographic areas. Chetty and 
colleagues3,11 created the ﬁ rst county-level estimates of 
economic opportunity with 2010–12 income tax return 
data for over 10 million individuals from the 1980–82 
birth cohorts to match to similar data for their parents 
(averaged over 1996–2000, when these 10 million 
individuals were adolescents). Counties were assigned on 
the basis of the child’s zip code of residence at the age of 
15 years. We used Chetty and colleagues’ measure of 
absolute upward mobility as our primary exposure 
variable. This measure denotes, for each county, the 
average income rank that individuals born to the poorest 
quartile of parents were able to attain. Higher average 
income ranks reﬂ ect greater economic opportunity.
In sensitivity analyses, we also considered two 
additional measures of economic opportunity. First, we 
used the county-level intergenerational correlation in 
income or income rank, also obtained from Chetty and 
colleagues. This variable reﬂ ects the coeﬃ  cient obtained 
from ﬁ tting a regression model with child income rank 
as the dependent variable and parental income rank 
as the exposure. Higher values imply persistence of 
income ranks—ie, that children of poorer parents are 
more likely to stay poor whereas children of richer 
parents are more likely to stay rich. Second, we used 
Chetty and Hendren’s measure of the expected change 
in adult income attributable to growing up in a 
particular county.12 This measure, computed with use of 
the same income tax database, compared diﬀ erences in 
adult incomes across siblings in families who moved 
from one county to another during their childhood. 
All of these measures are publicly available online 
through the Equality of Opportunity Database.13
We used data from the United States Behavioral Risk 
Factor Surveillance Survey (BRFSS), a nationally 
representative random digit telephone-based survey of 
non-institutionalised adults.14 To most closely match the 
cohorts used by Chetty and colleagues to create the 
economic opportunity measures, we restricted our 
sample to individuals aged 25–35 years in the 2009–12 
BRFSS. In addition to having a similar age proﬁ le as the 
data in Chetty and colleagues’ study, this choice allowed 
us to focus on those individuals for whom future 
prospects for upward mobility are probably most 
salient—ie, those with the bulk of their economic lives 
ahead of them.
Overall response rates for the BRFSS ranged from 
47–50% over the period 2009–12, which compares 
favourably to other US national surveys.15 Other work has 
shown that sampling weight-based adjustments for 
non-response produces representative estimates.16
Outcomes
Our primary outcome of interest was self-reported 
health. We speciﬁ cally focused on three measures. The 
ﬁ rst was the response to the question “Would you say 
Research in context
Evidence before this study
We searched PubMed, Google Scholar, and EconLit with the 
terms “economic opportunity” OR “inequality of opportunity” 
AND “health” OR “mortality” OR “behaviors” OR “smoking” OR 
“risk factors” for all articles published before July 1, 2016. 
Although we found many studies focusing on the association 
between area-level income inequality and health, only 
two articles examined the association between economic 
opportunity and health. Both of these studies, done in the 
USA, showed positive associations between economic 
opportunity and health. One was our county-level study 
focused on mortality. By virtue of using aggregate data, this 
study was potentially subject to bias resulting from the 
ecological fallacy. The second was a study focused on the 
association between individual perceptions of economic 
opportunity and self-reported health in a small sample of 
Asian Americans living in the USA, and its generalisability to 
the broader US population was unclear.
Added value of this study
We used a large, nationally representative survey of nearly 
147 000 adults aged 25–35 years living in the USA, along with 
computed county-level estimates of intergenerational mobility, 
a common measure of economic opportunity. We estimated 
the association between economic opportunity and diﬀ erent 
measures of mental health, physical health, health behaviours, 
and risk factors, adjusting for a richer set of individual-level and 
area-level covariates than in previous work. We found that 
higher area-level economic opportunity was associated with 
improved self-reported overall health, physical health, and 
mental health, and reduced likelihood of smoking and 
undertaking risky sexual and drug use practices. Our ﬁ ndings 
represent an important contribution to the literature, in that 
they are nationally representative for the USA and avoid 
potential bias from the ecological fallacy.
Implications of all the available evidence
Our ﬁ ndings illustrate potential importance of economic 
opportunity as an independent driver of health disparities in 
the USA. The results motivate future work around the role of 
inequality of opportunity in explaining long-standing 
population health disparities and recent trends in mortality 
among white, middle-aged US adults. Such investigations 
might show important and actionable linkages between 
policies seeking to expand economic opportunities and 
population health objectives. 
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that your general health is excellent, very good, good, fair, 
or poor?”, captured by a 5 point Likert scale. The 
remaining two outcomes were the number of days in the 
last month in which the respondent’s mental health and 
(separately) physical health were reported as “not good”. 
These measures were ﬁ elded as part of the BRFSS 
healthy days core, a validated set of questions measuring 
health-related quality of life.17
Our secondary outcomes focused on health behaviours 
and risk factors. These included a binary indicator of ever 
smoking, body-mass index (BMI; in kg/m², calculated 
from self-reported weight and height), and engagement 
in HIV-related risk behaviours (elicited as a response to a 
single question asking whether the respondent engaged 
in any one of the following in the last year: intravenous 
drug use, treatment for a sexually transmitted infection, 
receipt of money or drugs in exchange for sex, or 
unprotected anal intercourse).
Covariates
We adjusted for several individual and county-level 
characteristics in our analyses, each motivated by 
previous research on the social determinants of health.18–20 
Individual-level demographic variables included age, sex, 
race (binary variables for black, Hispanic, or other ethnic 
origin, with white as the reference group), and marital 
status. We also considered individual socioeconomic 
characteristics, speciﬁ cally household income category, 
and binary indicators for high school and college 
completion, employment, and health insurance status.
For county-level socioeconomic covariates, we 
included 2010 income per head, 2010 unemployment 
rate, and the Gini coeﬃ  cient measured in 2012. These 
data were obtained from the US Bureau of Economic 
Analysis and the US Census Bureau, respectively.21,22 We 
also included the county’s urban–rural classiﬁ cation 
(counties in metropolitan areas, counties outside of 
metropolitan areas with an urban population >20 000, 
counties outside of metropolitan areas with an 
urban population between 2500 and 20 000, and 
rural counties, ie, populations <2500), demographic 
composition (the percentage of the population that was 
African American, the percentage of the population 
older than 65 years and 15 years or younger), and 
population density. These data were drawn from 
county-level Area Resource File data, which are 
available at the Inter-University Consortium for 
Political and Social Research databases.23
To account for diﬀ erences in social structure and 
marginalisation, we included county-level measures of 
the violent crime rate per 100 000 for the year 2000 
(drawn from Federal Bureau of Investigation Uniform 
Crime Statistics data, which are available at the 
Inter-University Consortium for Political and Social 
Research)24 and Rupasingha and Goetz’s social capital 
index (normalised to zero) that accounts for voter turnout 
and participation in community organisations over the 
period 1990–2005.25 We also included US census-based 
measures of residential income segregation and racial 
segregation, which were obtained from the Equality of 
Opportunity Project database.13 Finally, we included a 
measure of physicians per head in 2007 from the US 
Community Health Status Indicators dataset.26 Precise 
descriptions and data sources for all outcome, exposure, 
and covariate measures are provided in the appendix.
Statistical analysis
We ﬁ rst estimated unadjusted associations between the 
outcomes and economic opportunity using descriptive 
county maps and bivariate regression models. We 
next ﬁ tted multivariable regression models of the 
following form:
Yijs = g(α0 + α1 × Economic opportunityjs + βXijs + γZjs + δs + εijs)
Where i indexes individuals, j indexes counties, and 
s indexes the state of residence. In 2010, the average US 
county had a population of 100 000 residents, whereas 
the average US state (which is comprised of counties) 
has a population of 6·2 million people.27 Yijs refers to the 
outcome variable and g is either an ordinary least squares 
or probit link function, depending on whether the 
outcome is continuous or binary. Economic opportunityjs 
represents the county-level absolute upward mobility 
measure. The vectors Xijs and Zijs are comprised of the 
individual-level and county-level covariates described 
previously. The term δs denotes state ﬁ xed eﬀ ects, which 
we included to adjust for macrolevel socioeconomic and 
institutional factors that might jointly be correlated with 
economic opportunity and health. All models include 
survey year and month ﬁ xed eﬀ ects (which are individual 
speciﬁ c and denoted in Xijs). We clustered all standard 
errors at the level of the county, given that this is the level 
of variation for our exposure of interest.
Covariate adjustment in this type of research design is 
prone to both omitted variable bias and overadjustment.28 
These biases are most likely to materialise with the 
individual-level socioeconomic characteristics—namely 
education, household income, employment, and health 
insurance. These variables might serve as important 
confounders, but since they might also lie on the causal 
chain linking economic opportunity and health,14,29 
including them in the regression model would amount 
to overadjustment. Consequently, we estimated two sets 
of adjusted models. In the ﬁ rst, we included a minimum 
set of individual-level (Xijs) covariates: age, race, sex, 
marital status, survey month, and year ﬁ xed eﬀ ects. 
In the second, we added individual-level household 
income, high school and college completion, employ-
ment, and health insurance status. We then assessed the 
stability of the coeﬃ  cient estimates across these 
speciﬁ cations, reasoning that stable coeﬃ  cient estimates 
would suggest the robustness of the results to both 
omitted variable bias and overadjustment.
See Online for appendix
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We did six sensitivity analyses. First, we examined 
the consequences of multiple hypothesis testing by 
implementing a Bonferroni-type p value adjustment that 
accounts for correlation across each of the dependent 
variables.30 We also assessed the statistical signiﬁ cance of 
our results using a single index as an outcome, which we 
deﬁ ned as the ﬁ rst principal component extracted from a 
principal components analysis of all of the outcome 
measures.31 Second, we replaced the absolute mobility 
measure with the alternate measures of opportunity 
described above (ie, inter-generational correlation in 
income or income rank and the expected change in adult 
income attributable to growing up in a particular county). 
Third, we addressed potential bias from sampling 
methods by estimating our models separately for the 
2011 and 2012 surveys, which were the ﬁ rst BRFSS waves 
to sample mobile telephone users. Fourth, we addressed 
the possibility of non-random migration within the past 
year induced by county economic opportunity using data 
from the publicly available Current Population Survey 
and American Community Surveys (appendix). Fifth, 
given the known geographic concentration of low 
opportunity in southern states of the USA,3 we assessed 
whether our results were driven by this region by 
allowing for an interaction between our opportunity 
measure and a binary indicator of living in the southern 
US census region. Sixth, we estimated placebo models 
focusing on individuals past retirement age (aged 
65–75 years). We hypothesised that these individuals 
would be less sensitive to economic opportunity as the 
bulk of their economic lives are behind them;8 thus, null 
estimates from these models would further underscore 
the robustness of our study ﬁ ndings.
Prevalence estimates and regression models were 
weighted to account for the complex sampling design 
of the BRFSS. All analyses were done using Stata 
software, version 14. As this study relied solely on data 
in the public domain, no ethical approval was sought 
for the study procedures.
Role of the funding source
The funders of the study had no role in study design, 
data collection, data analysis, data interpretation, or 
Mean (SD) Observed number 
of individuals (i) 
or counties (c)
Economic opportunity 
(absolute upward rank 
mobility at the county level) 
41·2 (3·89) 2242 c 
Health outcomes
Self-reported health 
(1–5 scale)
2·72 (0·98) 145 070 i
Physical health (days) 2·54 (6·25) 145 070 i
Mental health (days) 3·99 (7·88) 145 012 i
Behaviours/risk factors
Ever smoking (%) 41·3% 145 247 i
Body-mass index (mg/kg2) 27·34 (5·73) 137 493 i
HIV transmission risk 
behaviours (%)
5·7% (0·23) 138 251 i
Individual demographics
Age (years) 30·34 (3·07) 146 272 i
Female (%) 50% 146 272 i
Race/ethnicity
Non-Hispanic white (%) 69% 146 272 i
Black (%) 11%
Hispanic (%) 13%
Other (%) 7% 146 272 i
Married (%) 54% 146 272 i
Individual socioeconomic 
status
High school degree (%) 88% 146 272 i
College degree (%) 35% 146 272 i
Household income (US$) 48 212 (29 071) 146 272 i
Employed (%) 71% 146 272 i
County characteristics
2012 Gini coeﬃ  cient 0·44 (0·03) 2242 c
2010 unemployment (%) 9·85 (2·74) 2242 c
2010 log gross domestic 
product per head
10·18 (0·20) 2199 c
Rural–urban classiﬁ cation 
(% of counties)
Metropolitan 45%
Urban population >20 000 14% 2242 c
Urban population 
2500–20 000 
35% 2242 c
Rural 6% 2242 c
Population aged >65 years in 
2005 (%)
13·92 (3·40) 2242 c
Population aged 0–14 years 
in 2005 (%)
19·33 (2·57) 2242 c
African-American population 
in 2005 (%)
10·01 (14·15) 2242 c
(Table 1 continues in next column)
Mean (SD) Observed number 
of individuals (i) 
or counties (c)
(Continued from previous column)
Log population density 4·41 (1·33) 2241 c
Social capital index –0·37 (1·17) 2236 c
Violent crimes (per 100 000) 147·60 (126·17) 2240 c
Income segregation index 0·06 (0·04) 2241 c
Racial segregation index 0·17 (0·10) 2241 c
Primary care physician 
(per 100 000)
64·24 (42·42) 2242 c
Variable deﬁ nitions are deﬁ ned in the appendix (pp 2, 3). Health outcomes, 
behaviours/risk factors, individual demographics, and individual socioeconomic 
status all come from United States Behavioral Risk Factor Surveillance Survey 
individual-level data.14 Throughout, percentages and sample means were 
computed with the use of United States Behavioral Risk Factor Surveillance Survey 
sampling weights.
Table 1: County-level and individual-level characterstics
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writing of the report. ASV and ACT had full access to all 
the data in the study and had ﬁ nal responsibility for the 
decision to submit for publication.
Results
Our ﬁ nal sample consisted of nearly 147 000 individuals 
between the ages of 25 years and 35 years surveyed 
from 2009 to 2012 and for whom complete case data 
were available (table 1). The ﬁ nal sample accounts for 
78% of all BRFSS observations; an analysis of missing 
data, which are inconsequential for the results, is 
shown in the appendix (pp 5, 6). The mean age was 
30·5 years, with 50% of respondents being female. 
Under-represented minorities (black and Hispanic 
individuals) collectively formed 24% of the sample. 
35% of individuals reported completing college and 
10% of respondents reported being in fair or poor 
health. Respondents reported a mean of 2·5 days 
(SD 6·3) of poor physical health and 4·0 days (SD 7·9) 
of poor mental health over the past month. 41% of 
individuals in the sample reported ever smoking and 
6% reported having engaged in HIV-transmission risk 
behaviours in the past year. The mean BMI was 
27·34 (SD 5·73).
Our sample was spread across 2242 counties, 
accounting for over 95% of the total US population in 
2010. The mean of absolute mobility, our core measure 
of economic opportunity, was 41·2 (SD 3·89; 
range 30·9–63·5). Counties in the top decile of 
economic opportunity were typically situated in the 
midwest USA whereas the counties in the lowest decile 
were situated in the southeast USA, southwest USA, 
and upper midwest USA (ﬁ gure). These areas in the 
lowest decile also had worse self-reported health 
outcomes.
Higher economic opportunity was associated with 
improved self-reported health (table 2). In the unadjusted 
model estimates, an interdecile increase in economic 
opportunity (eg, equivalent to a shift in residence from 
southern USA to midwest USA) was associated with a 
0·1 point increase in overall self-reported health 
(b=0·007, 95% CI –0·011 to –0·003), or a 4% relative 
increase compared with the sample mean. The same 
interdecile increase in opportunity was associated with 
0·71 fewer days of poor mental health (b=–0·049, 
–0·067 to –0·031) and 0·22 fewer days of poor physical 
health (b=–0·015, –0·030 to 0·006).
We estimated larger, statistically signiﬁ cant associations 
for all self-reported health outcomes after adjusting for 
individual demographics, county characteristics, and 
state ﬁ xed eﬀ ects (table 2). An interdecile increase 
in opportunity was associated with a 0·12 point 
increase in self-reported health (b=0·0085, 95% CI 
0·003–0·014), and was associated with decreases in 
poor physical health of 0·53 days (b=–0·037, 95% CI 
–0·069 to –0·006) over the past month and poor 
mental health of 0·76 days (b=–0·0053, –0·088 to 
–0·018), reported over the past month. In relative 
terms, the interdecile changes for physical and mental 
health days represent 20% of the sample means. The 
estimates for days of poor mental health remained 
substantively large and statistically signiﬁ cant. 
Coeﬃ  cient estimates for covariates are provided in the 
appendix (pp 7–10). The estimates for days of poor 
mental health remained substantively large and 
statistically signiﬁ cant (appendix).
Higher economic opportunity was associated with a 
reduced likelihood of ever smoking and engaging 
in HIV-transmission risk behaviours, and lower 
BMI (table 3). In models adjusting for individual 
demographics, county characteristics, and state ﬁ xed 
eﬀ ects, we found that an interdecile increase in 
opportunity was associated with a 5·7% point decrease 
in the probability of ever smoking (b=–0·0044, 95% CI 
Figure: Spatial distribution of self-reported health and economic opportunity
(A) Average self-reported health from the 2009–12 United States Behavioral Risk Factor Surveillance Survey across 
counties. (B) Average upward mobility for the 25th percentile of the income distribution. Both indicators were 
scaled such that red reﬂ ects poorer average health and opportunity, respectively.
Q4 (1–3·51)
Q3 (3·51–3·71)
Q2 (3·71–3·87)
Q1 (3·87–5·0)
No data
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Q3 (42·4–45·3)
Q2 (39·3–42·4)
Q1 (30·9–39·3)
No data
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A
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–0·0067 to –0·002) and a 2·5% point decrease in the 
probability of engaging in HIV-transmission risk 
behaviours (b=–0·0017, –0·0029 to –0·0006). In relative 
terms, these associations amount to 14% and 40% of 
the sample mean for each set of behaviours, respectively. 
The magnitudes of these associations were attenuated 
with the inclusion of individual socioeconomic 
characteristics in the regression models (table 3). The 
negative association with BMI was small in magnitude 
and not statistically signiﬁ cant in any of the adjusted 
speciﬁ cations.
The sensitivity analyses conﬁ rmed the robustness of 
our ﬁ ndings. After the Bonferroni correction, the 
association between economic opportunity and all 
outcomes remained statistically signiﬁ cant with the 
exception of physical health days (appendix p 11). The 
association between economic opportunity and the ﬁ rst 
principal component of all outcome variables was 
negative and statistically signiﬁ cant (appendix p 12). 
Findings were qualitatively unchanged when reﬁ tting 
the regression models with the alternate measures of 
opportunity described above (appendix). Our ﬁ ndings 
remained qualitatively unchanged when we restricted 
our sample to the 2011–12 data (appendix p 13). We did 
not ﬁ nd any association between economic opportunity 
and the probability of having migrated across counties 
within the past year or across states any time since 
birth. We also did not ﬁ nd any evidence that healthier 
individuals were more likely to have migrated into 
higher opportunity counties over the same timeframe 
(appendix p 14). We found no evidence of diﬀ erential 
regional eﬀ ects (appendix p 15). Finally, estimates for 
individuals aged 65–75 years generally showed smaller 
associations that were not statistically signiﬁ cant 
(appendix p 16).
Discussion
In this study, we found that county-level economic 
opportunity was positively associated with self-
reported overall, physical, and mental health in adults 
aged 25–35 years in the USA. We also found strong 
inverse associations between economic opportunity 
and smoking and HIV risk related behaviours. 
No association was observed between economic 
opportunity and BMI, which could be because of 
the complex social patterning of bodyweight in 
the USA.32,33 These associations persisted even 
after adjustment for multiple individual-level and 
county-level characteristics and state or year ﬁ xed 
eﬀ ects. The estimated associations were not only 
statistically signiﬁ cant but also large in magnitude: the 
adjusted diﬀ erence in overall health between the 
lowest and highest performing counties in terms of 
opportunity (southeast USA vs midwest USA) was 
equivalent to 18% of the diﬀ erence in overall health 
between respondents completing college versus those 
who did not. Similarly, the estimated interdecile 
changes in physical and mental health were equivalent 
to 20% and 34% of the corresponding associations 
between these variables and individual college 
education, respectively.
These ﬁ ndings support previous work on the 
association between economic opportunity and mortality 
in the USA with the use of county-level data.8 The 
ﬁ ndings also add to a growing evidence base on the social 
determinants of health, which has thus far primarily 
focused on the association between area-level income 
inequality and health.18,20,34 Although income inequality 
might itself be a driver of economic opportunity,3 our 
ﬁ ndings suggest that the association between economic 
opportunity and health is independent of and distinct 
from the association between area-level income 
inequality and health.
Unadjusted model 
estimates
Demographic-
adjusted model 
estimates*
Socioeconomic 
status-adjusted 
model estimates†
Self-reported overall health 
(n=146 272)
0·0070 
(–0·011 to 0·003)
0·0085 
(0·003 to 0·014)
0·0042 
(–0·009 to 0·0003)
p value <0·001 0·002 0·070
Change associated with interdecile 
increase in opportunity
0·10 0·12 0·06
Change as percentage of mean (%) 3·7% 4·4% 2·25%
Physical health days (n=145 383) –0·015 
(–0·030 to 0·001)
–0·037 
(–0·069 to –0·006)
–0·024 
(–0·052 to 0·004)
p value 0·060 0·020 0·098
Change associated with interdecile 
increase in opportunity
–0·22 –0·53 –0·35
Change as percentage of mean (%) –8·56% –19·6% –13·7%
Mental health days (n=145 343) –0·049 
(–0·067 to –0·031)
–0·053 
(–0·088 to –0·018)
–0·034 
(–0·068 to –0·001)
p value <0·001 0·0033 0·045
Change associated with interdecile 
increase in opportunity
–0·71 –0·76 –0·49
Change as percentage of mean (%) –17·8% –19·0% –12·4%
Covariates
Individual-level characteristics 
(not including socioeconomic 
status)
No Yes Yes
Survey year and month ﬁ xed 
eﬀ ects
No Yes Yes
County-level characteristics No Yes Yes
State ﬁ xed eﬀ ects No Yes Yes
Individual-level socioeconomic 
status
No No Yes
Data are n (95% CI), unless otherwise speciﬁ ed. *Models were adjusted for individual demographics (age, sex, race, 
marital status), survey year and month ﬁ xed eﬀ ects, county characteristics, and state ﬁ xed eﬀ ects. †Models were 
adjusted for individual demographics (age, sex, race, marital status), survey year and month ﬁ xed eﬀ ects, county 
characteristics, and state ﬁ xed eﬀ ects and additionally for individual socioeconomic status characteristics (household 
income, binary indicators for high school completion, college completion, employment, and health insurance). 
All models were estimated using ordinary least squares. The change in the outcome associated with an increase in the 
opportunity measure from the 10th to the 90th percentile is 14·5, and the scaled association size relative to the mean 
of the dependent variable is presented for each estimate. The full set of socioeconomic status-adjusted model 
estimates are presented in the appendix.
Table 2: Unadjusted and adjusted associations between economic opportunity and self-reported 
health outcomes
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Our ﬁ ndings, particularly those related to mental 
health, might be of relevance to researchers 
investigating the causes of the rise in mortality in 
45–64-year-old whites in the USA.35 Some researchers 
have hypothesised that this alarming increase in 
mortality is being driven by Americans’ growing 
despair about the realisation that they might not be 
better oﬀ  than their parents, a concept intimately tied to 
economic opportunity and the “American Dream”.35 
Additionally, our results might also be of relevance 
outside of the USA. In particular, several European 
countries, most notably Italy and the UK36,37 have similar 
levels of overall social mobility as the USA, and the 
health consequences of future expectations generated 
by these remain unexplored.
This study has several limitations. First, although we 
adjusted for a large set of confounders, our core 
ﬁ ndings might have been aﬀ ected by omitted variables 
and reverse causality. Second, non-random migration 
of healthier individuals to high opportunity areas 
might have biased our estimates. Although we did 
not ﬁ nd any correlation between opportunity and 
migration across counties within the past year or 
migration across states since the time of birth, bias 
could still result from within-state, cross-county 
migration at an earlier stage of life. Third, our measure 
of economic opportunity was retrospective, in that it 
reﬂ ects already-realised outcomes, and is measured 
at an aggregate level.3,4 The climate of economic 
opportunity at the time of the survey might have 
diﬀ ered from that measured in the data in the study by 
Chetty and colleagues in 2014. Economic opportunity 
might also have more salient eﬀ ects on health at 
a more local level (such as the census tract or 
neighbourhood) than at a county level. Fourth, 
opportunity structures might either be correlated 
across geographic units (spatial autocorrelation) or 
aﬀ ect health outcomes in neighbouring units 
(spatial lag). Our method of clustering at the 
county level does not necessarily fully address either 
possibility, and future work with ﬁ ner geographic 
units might consider a spatial regression approach.38 
Finally, all of our health measures were self-reported 
and therefore prone to reporting biases.
Each of these limitations motivates avenues for 
further work. First, future work should examine 
whether the observed association is causal, perhaps 
with the use of exogenous variation from policies that 
ostensibly raise or restrict economic opportunity. 
Second, studies should use more granular data for 
individual hopes and aspirations, which will enable 
an understanding of the underlying behavioural 
mechanisms and any eﬀ ect modiﬁ cation by race, 
ethnicity, or sex. Finally, recent work suggests that the 
association between economic opportunity and health 
over the course of the lifecycle might be bidirectional.3,4,39 
Further elucidating these complex, reinforcing links 
may provide important insights into how disparities in 
health and welfare evolve over time and across 
generations.
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Unadjusted model 
estimates
Demographic-
adjusted model 
estimates*
Socioeconomic 
status-adjusted 
model estimates†
Ever smoking (n=145 584) –0·0019 
(–0·004 to 0·0001)
–0·0044 
(–0·0067 to –0·002)
–0·0026 
(–0·0049 to –0·0003)
p value 0·072 <0·001 0·026
Change associated with interdecile 
increase in opportunity (points)
–2·8% –5·7% –3·8%
Change as percentage of mean (%) –6·7% –13·9% –9·2%
Body-mass index 
(kg/m²; n=146 617)
–0·058 
(–0·079 to –0·036)
–0·020 
(–0·048 to 0·007)
–0·011 
(–0·038 to 0·016)
p value <0·001 0·14 0·42
Change associated with interdecile 
increase in opportunity (points)
–0·84 –0·28 –0·16
Change as percentage of mean (%) –3% –1% –0·57%
HIV risk behaviours (n=138 582) –0·0017 
(–0·0023 to –0·0012)
–0·0017 
(–0·0029 to –0·0006)
–0·0014 
(–0·0024 to –0·0003)
p value <0·001 0·003 0·009
Change associated with 
interdecile increase in 
opportunity (points)
–2·5% –2·5% –2%
Change as percentage of mean (%) –41% –41% –33%
Covariates    
Individual-level characteristics 
(not Including socioeconomic 
status)
No Yes Yes
Survey year and month ﬁ xed 
eﬀ ects
No Yes Yes
County-level characteristics No Yes Yes
State ﬁ xed eﬀ ects No Yes Yes
Individual-level socioeconomic 
status
No No Yes
Data are n (95% CI), unless otherwise speciﬁ ed. *Models were adjusted for individual demographics (age, sex, race, 
marital status), survey year and month ﬁ xed eﬀ ects, county characteristics, and state ﬁ xed eﬀ ects. †Models were 
adjusted for individual demographics (age, sex, race, marital status), survey year and month ﬁ xed eﬀ ects, county 
characteristics, and state ﬁ xed eﬀ ects and additionally for individual socioeconomic status characteristics (household 
income, binary indicators for high school completion, college completion, employment, and health insurance). 
Models for ever smoking and HIV risk behaviours were estimated with a probit link function. The estimate presented is 
the marginal eﬀ ect of the coeﬃ  cient on the absolute upward mobility measure, assessed at the mean of all covariates. 
The change in the outcome associated with an increase in the opportunity measure from the 10th to the 
90th percentile is 14·5, and the scaled association size relative to the mean of the dependent variable is presented for 
each estimate. The full set socioeconomic status-adjusted model estimates are presented in the appendix.
Table 3: Unadjusted and adjusted associations between economic opportunity and self-reported health 
behaviours and risk factors
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